All contributions to be sent to the Editor, 19, St. Andrew’s Mansions, 
Dorset Street, W.1. 


British Fournal of 
Hnestbhesia 


XIV. No. 1. OcTOBER, 1936. 


EDITORIAL. 


HILE the whole medical world may well rejoice at 

the magnificent and wisely disposed gift of Lord 
Nuffield to the University of Oxford, anzsthetists will find 
in it a special source of gratification. He proposes, among 
other projects, to set up a Chair of Anesthetics. It is, 
we believe, the first time that this speciality has figured 
specifically in any benefaction at all approaching Lord 
Nuffield’s in its importance. The fact that the study of 
anesthetics is singled out, with others, for particular mention 
is part of the proof of the realistic wisdom which furthers 
and embellishes Lord Nuffield’s huge philanthropic dona- 
tions. Such a gift is itself a tremendous benefaction. It is 
multiplied tenfold by the foresight, the practical sagacity, 
and the wide-mindedness of its author, who is able not only 
to provide means but also to suggest the best possible ways 
in which they shall be expended. 

Nobody can doubt that hitherto anesthetics have 
received too little academic attention, considering their true 
importance when a surgical patient’s welfare and safety are 
made the basis of judgment. A question on anesthetics is 
still a rarity in a surgical ‘“‘viva’’, still more so in a 
surgical examination paper. The position of anesthetists 
at teaching hospitals is, it is common knowledge, often 
much below their just deserts. Either they have, because 
of scanty honoraria, to give up the honorary status and 
the privileges of the honorary members of the staff, or else, 
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while unpaid, they are yet denied equality of position with 
their medical and surgical colleagues. Too often their finan- 
cial position is precarious in the extreme, for the hospital 
gets as much work as possible for as little pay as possible, 
and theoretically the anesthetist is repaid by the private 
work of the surgeons whom he serves in the institution. 
Actually, for various reasons, this often does not happen. 
With the best will in the world the surgeon is unable to 
bring it about, unless he is prepared to offend practitioners 
and damage his own earning capacity. We know that the 
Association of Anesthetists is busy trying to get hospital 
authorities to see the justice of anesthetists’ grievances and 
to take steps to improve their position. It is not the least 
of the benefits which may accrue from Lord Nuffield’s pro- 
posals that those same authorities are likely in the future 
to view with much more attention than they have in the 
past questions brought before them which concern the due 
recognition of anesthetists. 
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GAS-AIR ANALGESIA. 
By R. J. Minnitt, M.D., D.A. 


ARLY in October 1933 the first Minnitt gas-air 

apparatus was installed in the Liverpool Maternity 
Hospital, in order to investigate its value in the relief of 
labour pains. Shortly after this the apparatus was shown 
in London at a general meeting of the Association of 
Anesthetists of Great Britain and Ireland. At this time 
less than six cases had been conducted. At the meeting 
Dr. John Elam, of Barnet, Herts., was present, and was 
so interested that he asked my permission to try out a 
similar machine at the Wellhouse Hospital, Barnet 


On February 22nd, 1934, I read a paper at the Liverpool 
Medical Institution entitled ‘‘Self-administered Analgesia 
for the Midwifery of General Practice’’, which incorporated 
an investigation and analysis of 121 cases, supervised by 
Dr. Hilda Garry, at the Liverpool Maternity Hospital, and 
58 cases by Dr. John Elam at the Wellhouse Hospital, both 
series being under my direction and control. Since then 
the method has been used in many thousands of cases, and 
over 400 apparatuses are employed in various parts of the 
world. 

The following analysis, prepared with great care by 
Dr. Hilda Garry, of 1,025 cases conducted in the Liverpool 
Hospitals during 1933, 1934, and 1935, gives some indica- 
tion of the value of the method. 


(1) Relief from pain was good in 952 (92.8 per cent). 


(2) Length of time gas-air was administered: Over four 
hours, 80; between two and four hours, 169; between one 
and two hours, 239; under one hour, 464. (The stage in 
labour already reached on admission to hospital accounts 
for the largest number being under one hour.) 
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(3) Number of forceps deliveries in the series, 56 (5.5 
per cent). 


(4) Number of stillbirths in the series, 19 (1.8 per cent). 
(One unexplained, the remainder due to obstetrical causes.) 


When these figures are compared with the findings of 
the investigation conducted by the British College of 
Obstetricians and Gynecologists, there is very slight dif- 
ference. According to the report, nitrous oxide and air was 
administered in 3,865 cases. In 627 of these an additional 
anesthetic or analgesic was employed. The patient adminis- 
tered gas to herself in 1,086 cases, the satisfactory number 
being 956 (88 per cent). In the total of the 3,865 cases 
there were nine maternal deaths, but the report states that 
no instance has been found in which death could be 
ascribed directly or indirectly to the employment of the 
method. Forceps delivery took place in 6.6 per cent, and 
the stillbirth percentage when the apparatus alone was used 
was 2 per cent. Three thousand two hundred and thirty- 
eight patients received gas and air without any supplemen- 
tary anzsthetic, the neonatal death-rate being 1.2 per cent. 

The following summary of conclusions and recommenda- 
tions has been published: ‘‘Gas and air administered by 
the Minnitt apparatus is a safe and satisfactory method of 
producing analgesia, although the apparatus is expensive 
and the nitrous oxide costly. It is recommended that its 
use be extended to the practice of midwives, provided that 
they are specially trained in its administration, and to hos- 
pitals where there is no resident medical officer, provided 
that a medical examination of the patient has been made 
to ensure that there is no contra-indication to its adminis- 
tration.”’ 

This highly satisfactory report has borne fruit, as at a 
meeting of the Central Midwives’ Board in October, 1936, 
the following resolution was passed: ‘‘In the application of 
Rules E ro (a) and (6) the Board regards the administration 
by a midwife, acting as such, of gas and air by Minnitt’s 
or similar apparatus for the purpose of producing analgesia 
during labour as treatment within her province, provided 
that (i) she has, either before or after enrolment, received 
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at an institution approved by the Board for the purpose, 
special instruction in the essentials of obstetric analgesia, 
and has satisfied the institution that she is thoroughly pro- 
ficient in the use of the apparatus; (ii) the patient has within 
one month before her confinement been examined by a 
registered medical practitioner, who has handed to the mid- 
wife a certificate in writing that the patient is in a fit con- 
dition for gas and air administration, and (iii) one other 
person, being a State certified midwife, or a State registered 
nurse, or a senior medical student, or a pupil midwife, is 
present at the time of administration, in addition to the mid- 
wife in charge of the case. 

‘Administration by a midwife of any other anesthetic, 
otherwise than under the personal direction and supervision 
of a registered medical practitioner, is regarded as treatment 
outside her province.’’ 

One of the serious problems which had to be faced 
in order to make the apparatus applicable in domi- 
ciliary practice was that of transport. The solution has 
been found in the ‘‘Midwives’ Model’’. It consists of an 
attractive box with handle, made to fit the carrier of a 
bicycle, size 15} inches by 7 inches by 4} inches overall, 
and weighs 9} Ibs. Cylinders of gas are not included. 
These can either be carried separately, or a scheme has 
been suggested whereby the gas manufacturers would be 
responsible for the delivery of cylinders to any house by a 
given date, and would collect again after use. In my 
opinion it is unlikely that more than Ioo gallons of nitrous 
oxide would be required in a case conducted by a midwife. 
In a series of my own cases the amount of gas used was 
approximately 25 gallons per hour, which works out at 
under Is. 6d. As the price of the apparatus will be most 
reasonable, objections to its use have been removed. 

There are certain points in the technique of administra- 
tion which are important. The question is often asked as 
to when the analgesia should be commenced, and the 
answer is, as soon as the pains of labour cause discomfort 
to the patient. This will probably be when the os cervicis 
is between five shillings and a quarter dilated. No hard 
and fast rule can be laid down. It is quite certain that 
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when the analgesia is given labour is accelerated by gas 
and air. In order that the full effect be appreciated it is 
essential that the mask be applied to the face on the 
slightest indication of a pain (that is, before it has become 
established). It is only by this procedure that the benefit 
obtained can be in advance of the painful contraction. 
When the expulsive voluntary muscles are brought into play 
in the second stage, six to eight breaths should be taken in 
quick succession, the patient told to hold her breath and 
force down as required. At the time of delivery she will 
be continuously inhaling from the face mask as rapidly as 
possible, and must be instructed not to bear down. In any 
case where advance, however slow, does not take place, 
and, moreover, relief from pain is not obtained, these signs 
should be looked upon as diagnostic of something abnormal, 
and the cause sought. 

Gas and air analgesia is of great benefit in diminishing 
painful sensation for the necessary dressings associated with 
surgery. The apparatus has been employed for this pur- 
pose in the wards of the David Lewis Northern Hospital, 
Liverpool, and include the types of painful dressings and 
manipulations connected with the following: Removal of 
radium needles from the breast, re-insertion of suprapubic 
catheter, rectal dilatation, perineal after excision of rectum, 
deep anal fistuiz, osteomylitis of the leg, mastoid opera- 
tions, and incisions for septic fingers. A very simple tech- 
nique is required. The patient is instructed to breathe in 
and out from the mask for two or three minutes before the 
painful manipulation is commenced, and then to continue 
to inhale the whole time of its performance. The apparatus 
would be a boon in the out-patients’ department of any 
hospital. 

Gas-air analgesia can be employed in another painful 
procedure with no less satisfactory result than the foregoing. 
On March 2nd, 1935, I was present in Guy’s Hospital, 
London, when Dr. Kenshole, L.D.S., demonstrated the pos- 
sibilities of its use in the preparation of painful dental 
cavities. My experience with this form of analgesia since 
then has greatly impressed me. With an ordinary nasal 
piece fitted to the machine the patient is instructed to inhale 
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through the nose with the mouth open. Self-administration 
of the mixture of gas and air gives extraordinary relief. 

The use of local anesthesia has been so successful that 
this is the method generally adopted, but there are those 
exceptional patients who either cannot bear the thought of 
the needle, or who are physically upset by the injected fluid, 
for whom there is now an alternative which may prove a 
godsend. The alleviation of the pains of mankind by 
nitrous oxide and air is indeed a fait accompli. 
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MODERN TREATMENT BY HYPNOTICS AND 
BASAL NARCOSIS 


From the French of H. WEESE, Anesth. et Analges., 
February 1936. 
(Continued from Vol. XIII, No. 4, p. 185.) 


F all hypnotics the barbituric acids are the most wide- 
spread and various. They are not volatile, and I would 
like to expound their absorption and detoxication. All the 
barbituric acids are reabsorbable by the gastro-intestinal 
tract. Sometimes, indeed, they are rapidly reabsorbed by 
the stomach. That is, for example, the case with evipan, 
of which 40 per cent of the minimum narcotic dose is re- 
absorbed in the guinea-pig when the pylorus is ligatured. 
By the rectal route and in salt form the barbituric acids are 
more quickly absorbed. The same is true of avertin. As 
concerns narcosis one avoids administration by the mouth, 
not only because of slow absorption but because the absorp- 
tion depends on the state at the time of the function of the 
upper digestive passages. The rectum absorbs best and 
most equally, probably because it is an almost neutral region. 
Certainty of dosage is thus rendered possible, of which 
rectidon gives a satisfactory example. Truly exact dosage, 
however, is impossible unless one suppresses resorption, 
that is, administers the drug by the intravenous route. 
Barbituric acids appear to be combined immediately on 
their arrival in the blood. Bennhold’s researches with 
cataphoresis show that if not injected too quickly into a vein 
evipan is very rapidly fixed to the albumens. One must 
admit it offers a sort of selective transport. If one injects 
too quickly, so that the blood is charged with evipan, or if 
the blood is poor in proteins, the excess of the drug circu- 
lates as free barbituric acid. With the appearance of the 
drug in the blood there appears equally the process of 
elimination, that is, an excretion and a transformation or 
disintegration. The excretion by the urine of the 
various barbituric acid derivatives has not been pre- 
cisely determined after numerous imperfect attempts by 
Halberkann and his co-workers. Comparison of these ex- 
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periments with our own shows that each derivative is 
excreted by the kidneys in its free form and without modi- 
fication in characteristic proportion. This excretion of the 
different combinations varies from 1.5 to 71.4 per cent of 
the dose administered. Veronal is passed as to three- 
quarters by the urine. Curral and luminal come next with 
proportions of one-third to one-fourth of the dose given. The 
other barbituric acid derivatives are found in the urine in 
only very small proportions. The duration of the excretion 
varies. One has sought to admit that the important elimina- 
tion of veronal is simply the consequence of the fact that 
this drug persists for a long time in the blood and is thus 
offered continuously to the kidneys. But this is not correct 
for curral, which is found for almost as long a time in the 
urine, is only eliminated unchanged in the proportion of 
one-third. The amount of veronal passed in the urine is 
the same whether the drug has been given in doses of one 
gramme a day for 14 days or as 50 grammes a day for 16 
days. Each derivative presents a characteristic urinary 
concentration which is not affected by dose or by quantity 
of urine, with the exception of veronal for which the excre- 
tion of barbituric acid by the kidneys plays no important 
part from the point of view of elimination. 

Since they are never found again in salts nor in their 
primitive form nor in the form of products of disintegration, 
these drugs must be eliminated by a chemical process. In 
only three cases has the chemical confirmation of the exist- 
ence of the products of transformation been made. After 
the administration of noctal, Halberkann has been able, by 
the titre of the unaltered product, to recover nearly 20 per 
cent of the given dose in the form of an oxidised derivative, 
isopropylacetonyl-barbituric acid. The disintegration is 
produced in the shape of an oxidation of the lateral non- 
saturated bromine chain. It is expressed by the equation : 


CH,=C - CH, 


| 
Br 
CH.=C - CH; - 
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OH 
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By intramolecular displacement and suppression of the 
double attachment there is produced an acetonyl combina- 
tion : 

4 
CH’ -C - CH’? -C— 
i \ 


As concerns pernocton, it has been possible to confirm the 
existence of an homologous combination, butyl-acetonyl- 
barbituric acid. Dox and Houston have shown that this 
acetonyl association of mono-alkylised barbituric acid 
scarcely possesses any narcotic power. In the urine of dogs 
treated with phanodorm, Halberkann has been able to 
recover, besides such quantities of the non-modified body its 
hexeonyl combination. Thus, for this combination, equally 
disintegration is brought about by nonsaturated substitution 
which in this case is hydro-aromatic. According to our 
analyses the hexenyl nucleus must first be oxidised and give 
a peroxide formation from which follows the ketone. This 
hexenonylethyl-barbituric acid is equally shown to be devoid 
of narcotic properties. Evipan, the homologue of phana- 
dorme, is much more quickly disintegrated. 


.CO-N. 
co 
.CO-NH. CH, H 
<> _C-CH, D> 
CO-NH, CO - NH-CO-NHCO, 


Unfortunately, it has not been possible up to the present 
to isolate any of the products of these disintegrations in 
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crystallized form from the urine. Barbituric acids, with 
saturated substitutes such as veronal, luminal and amytal 
stubbornly resist oxidation, and what happens to them is 
not yet made clear. As to the organs in which disintegration 
of the barbituric acids is effected one knows only that evipan 
is destroyed principally in the liver. This knowledge is 
important from the point of view of narcosis by injection 
since, in the presence of affections of the liver, one must 
count on retardation of the disintegrating process. On the 
other hand, changes in the kidneys have no direct influence 
on narcosis by the barbiturates. The rapidity of the pro- 
cesses of elimination can be measured by experimental intra- 
venous injections determining the ‘‘critical speed.’’ If one 
injects evipan sodium into the vein of a rabbit at a constant 
rate, with a dosage of 0.5 mgr. per kilo of animal per 
minute, one can maintain a light sleep for hours. In such 
a case administration and elimination are balanced. If 
before the injection one has put the animal into a state of 
profound narcosis by the injection of 40-60 mgr. per kilo 
then the ‘‘critical speed’’ of intravenous injection is raised to 
I mgr. per kilo per minute, a fact which shows that the 
processes of elimination are not baulked by narcosis. Pre- 
liminary treatment by thyrosine or removal of the thyroid 
has in experimental animals no influence on sensibility or 
on the rapidity of elimination. Generally speaking, the time 
of detoxication of barbiturates and the quantity given are 
in direct proportion. 

A word or two on avertin. Tribromethanol is equally 
absorbable by the stomach and by the rectum. The rectal 
mucosa, however, absorbs more quickly and uniformly than 
the stomach and the intestine. But since this drug and the 
water in which it is dissolved do not enter the circulation 
with the same rapidity avertin is at first more quickly re- 
absorbed. The elimination of this substance is carried out 
along routes quite different from those of the barbiturates. 
Like camphor, or like chloral hydrate, avertin is detoxicated 
by glycuronic combination. In this detoxicated form it is 
practically eliminated entirely by the kidneys. So far as 
avertin is concerned the processes of disintegration are com- 
pletely suppressed. While oxidation of barbituric acid takes 
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place above all in the liver, the formation of glycuronic acid 
and without doubt also its combination seem to be functions 
more widespread. Pick and Ejichholtz have been able to 
show that a selective alteration or suppression of the liver, 
of the spleen, of the kidneys, or of the intestine does not 
inhibit detoxication of avertin. Variations in the metabolism 
of sugar are equally without influence on glycuro combina- 
tion. It has only been established that animals in a state of 
jaundice suffer retardation of this detoxication. On the other 
hand, increased basal metabolism brought on by thyroxine 
hastens detoxication of avertin. One cannot say as yet 
whether there is acceleration of the combination with glycu- 
ronic acid or an increased resistance of the cells to intoxica- 
tion. 

An indirect consequence of an upsetting of the equilibrium 
between resorption and elimination is represented by accu- 
mulation, i.e. by progressive increase in the organism of the 
active substance. This is considered, generally speaking, as 
a phenomenon little to be desired and sometimes actually 
dangerous. The choice of an hypnotic for invalids engaged 
in professional work is decided by the absence of secondary 
and cumulative effects. But just as with the glycocites of 
digitalis there are special indications when a cumulative 
effect is of service. Indeed, if one wishes to get as persistent 
an action as possible, as, for example, in the treatment of 
epilepsy, one can, by having recourse to a drug which has 
power, the better space the administration of each dose. 

Another frequent consequence of the administration of 
hypnotics is habit. Clinical experience, as well as Bous- 
mann’s experimental demonstrations, have established that 
we should not speak simply of habit, but only of habit as 
regards an ascertained effect. It is clinically shown in a 
positive fashion that man and animal accustom themselves 
more or less rapidly to the hypnotic effects of every narcotic. 
But a ‘‘habit’’ as regards anti-epileptic activity is not seen 
in man. 

The concentration of a narcotic in the blood is the decid- 
ing factor as regards its dispersion in the various organs. 
If narcotics are given in hypnotic doses by the mouth the 
concentration increases very slowly and never reaches a 
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high value. Consequently the organs which can fix the drug 
can store only feeble quantities, probably disintegrated or 
detoxicated locally. It is otherwise when narcotic doses are 
given by rectum or vein. Then important quantities of the 
drug pass rapidly into the blood, where a high concentration 
is reached and the flow of the drug follows a rapidly rising 
curve. In these conditions the organism is invaded by the 
narcotic exactly as at the induction of anesthesia by inhala- 
tion. We have studied these phenomena with evipan as soon 
as we succeeded in improving the method of sublimation to 
the point of being able to regard it as a quantitative proof. 
The curves show that with doses which bring profound nar- 
cosis when given by the vein evipan is distributed almost 
equally in the blood, the liver, and the musculature. With 
almost fatal doses, on the other hand, the brain substance 
contains appreciably more evipan than the blood. After a 
few minutes, nevertheless, it appears that the concentrations 
are balanced at the expense of the brain. It is clear then, 
that after a complete invasion of the organisms by the nar- 
cotic the reflex is necessarily slowed. Organs which play no 
part in narcosis as such, the muscles, liver, etc., start a 
slow stream of narcotic which relates to the blood in con- 
formity with the declining degree of concentration. The 
quantities of barbiturate fixed outside the brain, which are 
great in comparison with those fixed in the centres, act in 
increasing the time of elimination. 

We are accustomed to refer the qualitative properties of 
different narcotics, liquid or solid, to their particular mode 
of distribution in the central nervous system. This was, it 
was held, alone decisive. So far as non-volatile narcotics 
were concerned the therapeutic margin had to be considered 
simply as a consequence of the distribution—the distribu- 
tion of the narcotic between the ganglion cells, whether of 
the reflex arc, or of the respiratory centre, for death in nar- 
cosis does not follow by intoxication but by narcosis of 
the respiratory centre, a phenomenon as reversible as the 
narcosis of even the ganglionic cell. 

The above considerations are founded chiefly on the ex- 
perimental investigations of Pick and Molitor regarding the 
mechanism of hypnotic action. These authors have shown, 


14 British Journal of Anzsthesia 


whether by systematic removal of cortex or corpus striatum, 
or by experiments with puncture of the brain, or finally by 
acting in selective fashion on the negative centres, that one 
part of the hypnotic diminishes especially the excitability of 
the cortex of the hemispheres while others accumulate more 
in the cerebral peduncles and thus act directly in uniformity 
by making the effect felt by the regulating centre of sleep. 
These authors insist, further, that one should never discount 
accumulation in the hemispheres of the drugs which act on 
the peduncles. In reality the cortical and subcortical distri- 
bution of hypnotics is always made only in relative fashion 
in the regions indicated. Bromine salts, which may be con- 
sidered as the typical cortex soothers, can, in strong doses, 
weaken not only peduncular but also pharyngeal and laryn- 
geal reflexes. Paraldehyde, a hypnotic of the cortex itself, 
suppresses in strong doses strychnine convulsions. It pene- 
trates the spinal marrow before narcotising the vital centres 
of the spinal tracts. These pharmacological proofs of the dis- 
tribution of different narcotics in the central nervous system 
have been able to be confirmed and extended only in recent 
years when success has been achieved in the quantitative 
determination of barbiturates in small fragments of tissues. 
Keeser’s work has been, from this point of view, a true 
initiation. Vogt analysed the different cerebral regions of 
dogs subjected to narcosis by veronal and recovered this 
substance in every part of the central nervous system. At 
first, it is true, the regions rich in cells were favoured in 
comparison with those rich in fibres and consequently rich 
in lipoids. But with the prolongation of the narcosis this 
difference was wiped out and the rarcotic was spread in a 
completely diffused manner, not only in the central nervous 
system but also in the blood, in the liver and in the kidneys, 
as we ourselves found for evipan, independently of Vogt. 
This equalizing of distribution is still more rapid with 
curral and with phenodorm. Only the cerebro-spinal liquid 
always remains poor in narcotic. A brief washing with 
saline solution of the animal still living, but bled white, 
retrieves veronal from the central nervous system with re- 
markable rapidity. Koppanyi and his fellow-workers 
arrived at the same result. Vogt has established that the 
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amount of different barbiturates in the encephalon is uni- 
versely proportional to their activity for the same stage of 
narcosis. This means simply that it is not the distribution 
of each barbiturate in the different regions of the brain which 
determines the absolute activity of these bodies and their 
therapeutic margin but the various specific sensibilities of 
the nervous tissues with regard to the constant concentra- 
tion. The amount of hypnotic with regard to which the 
cortex—phylogenetically younger—reacts by narcosis is 
upheld by the more senior centres of the spinal tracks, al- 
most without reaction. These chemical determinations of 
the quantity of barbiturates present in the organisms cannot 
be reconciled with the lipoid theory. From the point of view 
of the employment of a hypnotic or a narcotic the decisive 
features are the relationship between absorption and elimina- 
tion and, on the other hand, the special reaction of various 
regions of the central nervous system. For each of the 
substances we can only voluntarily modify them by the rate 
and the method of administration. So far as adapting dif- 
ferent hypnotics to provoke be it drowsiness or be it pro- 
longed sleep, it is, above all, the processes of elimination 
which decide. 

It is more difficult to settle which non-volatile narcotics 
can be utilized for narcotics. Medical practice has for some 
time now accepted the convenience of injection or instillation 
of narcotics. Although not one of these substances is ideal 
yet these methods of anesthesia cannot be allowed to disap- 
pear. Theoretically, the reproach is constantly made that 
non-volatile drugs are not controllable. Such reproaches 
should lead, not to the destruction, but to the development 
and improvement of the methods we know. Above all, one 
must remember the principles to which a narcotic of this 
group must conform. The inconvenience of non-volatile 
drugs is that they cannot be controlled at will. The safety 
which being controllable confers on a drug must, in the non- 
controllable narcotics be compensated for by other factors. 
According to Eichlotz’s animal experiments the therapeutic 
margin of avertin given per rectum is 1.5; that of ether 
is, in the same conditions, 1.34. This superiority is too 
slight to compensate for not being under control. There- 
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fore in practice complete narcosis by avertin is discarded. 
However, the therapeutic margin is widened when avertin is 
used as a basal narcotic. We tried to render innocuous the 
individual variations occurring in rectal administration which 
are so difficult to foresee, by giving avertin in doses so weak 
that they could constitute merely a basis for narcosis with- 
out, however, abandoning the advantages of the method. 
If a basal narcosis has to be deepened or prolonged it will 
naturally be possible to have recourse, by preference, to the 
most easily governed anesthetics, the gaseous anesthetics. 
In basal narcosis by intravenous injection of pernocton 
another means allows one to avoid the variations of indivi- 
dual reaction; slow injection, thanks to which one learns 
how the patient reacts during the administration, that is to 
say before the whole dose has been given. In the course of 
intravenous narcosis by evipan individual dangers are so 
lessened, as much by a greater therapeutic margin as by the 
short duration of the effect of the drug, that one can venture 
to realize with it a complete narcosis of brief duration. 

In this exposition of the physiology of sleep and the 
pharmacology of narcotics I have designedly limited myself 
to the modifications which can be effected in normal sleep 
and in the narcosis of healthy animals. Animal experiment 
shows that in the first instance every’reaction is due to the 
reactivity of the organs and their constituent elements. In 
the animal series reaction to narcotics is accentuated with the 
progress of the evolution of the central nervous system. 
Evidently man, in whom the central nervous system is so 
elaborately differentiated, will show, in the healthy subject 
and still more in the invalid, important variations to sensi- 
bility. For this reason every patient reacts to narcotics in 
an individual manner. There will never be one sole hypnotic 
for sending to sleep, or for prolonged sleep. The doctor 
based on his pharmacological knowledge and on his experi- 
ence must choose the appropriate hypnotic and narcotic for 
every patient and administer it in appropriate doses. The 
justifiable desire to reduce the number of drugs is not exactly 
admissible where hypnotics are concerned. 
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CASUAL COMMENTS 


HE Home Office Departmental Committee on the 

Coroners Act has, as we all know, reported, but as yet 
no action has been taken, and we cannot tell to what extent 
the committee’s recommendations will or will not be put into 
effect. So far as inquests on deaths in association with 
anesthetics are concerned, we are all aware of the many 
reforms which might be introduced, and we hope to see at 
least some of them before long. A recent inquest showed up 
strongly the need for alteration in the coroner’s practice in at 
least one important respect. It showed that there should be 
some curb on the coroner’s right to make pronouncements on 
highly specialised medical questions for which he has no 
qualifications which put him in the position to give justly 
judicial and condemnatory expressions of opinion. In 
short, it showed the advisability of providing coroners with 
expert advice, a medical assessor, or something of the sort, 
when the inquest involves questions which can be justly 
decided only by those with the requisite special knowledge 
and experience. 


In the case in point a death had occurred in connection 
with chloroform anesthesia. The details given, or not 
given, in the general press, our only source of information, 
do not allow the opinion to be formed as to whether chloro- 
form was or was not a correct anesthetic to choose. Which- 
ever way this question should be decided gives no justifica- 
tion for the coroner to deliver a homily on the evil of ever 
using chloroform at all, still less for offering the opinion that 
it would be better to use no anesthetic at all if chloroform 
were the only alternative. We wonder whether, if he were 
the patient about to undergo a painful operation his opinion 
as to the choice between no anesthetic or chloroform would 
still be in favour of the first. 


It is, of course, the general opinion of anesthetists at the 
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present time that chloroform should not be employed as a 
routine anesthetic. The clinical, statistical and experi- 
mental experience of many years have established that 
doctrine incontrovertibly. At the same time it is equally 
certain in the minds of most who are qualified to judge 
that there are occasions when chloroform is not only the best 
but the safest and almost the only anesthetic to be chosen. 
Such occasions arise in connection with emergency and 
other surgery of the air passages, and in midwifery. 

The coroner with whom we are concerned made no men- 
tion of anything of the sort in his sweeping remarks, prob- 
ably because these things are outside his range of know- 
ledge. There should have been at his elbow some one 
qualified to remind him of them. Also, he might have been 
informed that there are patients whose general or special 
circumstances render chloroform the anesthetic of choice. 


And the harmful effect of this kind of utterance on the 
part of a coroner is well brought out by a correspondent to 
the Lancet. He wrote: “‘It is in my opinion owing to such 
ill-chosen remarks made by coroners with no practical 
knowledge of anesthetics, that more and more students are 
given no instruction in the use of chloroform.’’ This is a 
great public danger and one of the reality of which every 
anesthetist attached to a medical school is fully aware. His 
position in the matter is difficult. On the one hand he 
realises that almost certainly when the student gets into 
practice he will sooner or later be obliged to use chloroform. 
Therefore, his teacher would like to give him not merely 
theoretical, but also some practical, instruction in the use of 
that drug. 

The student has, however, but a strictly limited time 
during which he can receive that instruction, and it may 
well happen that few, if any, patients pass through his 
hands for whom the anesthetist feels justified in selecting 
chloroform. He is in the quandary that either he must 
leave the student uninstructed, or he must take a possibly 
unjustified risk in the treatment of his patient. The position 
is even worse in this respesct than it was formerly, for the 
routine anesthetics are so much more associated than for- 
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merly with machinery, and entirely unlike the methods by 
which chloroform is given. In short, most of the time when 
the anesthetist does the best for patient and surgeon he is 
doing the worst for the student’s instruction. For the latter 
is little likely as a practitioner to be in the position to employ 
the specialist’s methods in hospital. In these circumstances 
it probably happens that many a student passes into prac- 
tice without having even seen chloroform given, let alone 
having given it himself under instruction. All this would 
not matter if most anesthetics outside hospitals were in the 
hands of specialists just as they are in hospital. Unfortun- 
ately, the exact opposite is the truth. Economic and other 
considerations come into the matter, and it is only too rarely 
that the surgeon can insist on the employment of an expert, 
just as it is comparatively rarely that the patient or his 
friends are sufficiently enlightened to realise the value and 
importance of engaging a specialist. 

Time will doubtless remedy these, as other, defects in 
teaching and practice. Indeed, even now the state of affairs 
is a vast improvement compared with that of twenty years 
or so ago, and we are glad to notice that as regards the 
statutory requirements of education, as stated in the General 
Medical Council’s curriculum regulations, an anachronism 
has been removed. This laid down that the student should 
have given ten administrations. The amount of experience 
thus ensured was, of course, ridiculous, and the paragraph 
has been amended to enact that the student should undergo 
a course of instruction in the theory and practice of anzs- 
thetics. This reform was brought about, we understand, 
largely through the Association of Anzsthetists, members of 
the Council of which brought the defect to the notice of 
influential members of the General Medical Council, who 
readily acquiesced and pressed successfully for the desired 
alteration. 


We have referred to the fact that we had no details of 
the case, apropos of which the preceding paragraphs have 
been written, except those given by the general press. It 
is a great pity that cases of this kind do not get 
presented to anesthetists in full detail by the medical people 
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concerned. Every year much valuable information must 
be wasted because unrecorded, and allowed to pass no 
further than those actually concerned in the circumstances 
which occasion it. Every anesthetist of experience must at 
least once in the course of a year meet some difficulty, not 
necessarily fatal, the causation of which it is difficult to 
explain. A full description of all cases of this kind would 
be most valuable and a great help to all other anzsthetists. 
Yet help of this kind is rarely forthcoming. 


It is to be acquired at meetings like the occasional 
clinical evenings of the Section of Anzsthetics of the Royal 
Society of Medicine, when the proceedings are im camera 
and the audience are encouraged to speak their minds 
without fear of their remarks being made public. Still more 
are precious truths revealed when a few anesthetists who 
are friends meet privately to exchange experiences and 
opinions over a pipe of tobacco and a glass of something to 
prevent the throat getting dry. How gladly would we in 
these columns convey to our readers the kind of information 
so freely forthcoming on occasions of that kind. There 
is no reason why it should not happen. Absolute anonymity 
would be preserved. The cases would be reported in the 
fullest manner without the mention of any name at all. 
Every contributor would have the satisfaction of feeling that 
he was giving real help in the advancement of true know- 
ledge of the subject in which he and his readers are so 
intimately concerned. 


Ladies and Gentlemen, the columns are open! An 
editorial welcome awaits you, and fellow readers will 
applaud you, even if they do not know whom they applaud. 
Come along, then, all of you, with your difficult, unusual, 
interesting or fatal misadventures of practice. The more 
these are related the less are they likely to occur again; you 
will benefit your public as well as your fellows by the story 
of your own troubles. 


The study of anesthesia from the psychological point of 
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view has so far been scarcely begun. It is true that for 
certain conditions of mental trouble psychiatrists are using 
prolonged narcosis as a therapeutic measure, and that 
administration of an anesthetic has been successfully 
employed in the treatment of some neuroses, but as regards 
what might be called the psychology of ordinary anesthesia 
little or no investigation has hitherto been made. Such 
inquiries might lead to results of practical importance. They 
would certainly reveal much of interest. The problem would 
be atttacked, we imagine, first of all by elucidating the 
mental state of persons during and after nitrous oxide 
anesthesia. It is an anesthetic of this sort with its com- 
paratively light and evanescent effect on cerebral function 
that could most easily be made to demonstrate the facts 
concerning which we want information. Already, indeed, 
ordinary clinical observation has brought to light interesting 
mental results in association with the taking of gas. There 
are, for example, those patients who invariably have the 
same dream whenever they go under nitrous oxide. Some 
of these people cannot remember the dream, and yet they 
are aware that it was the same as that which they dreamt 
before. Other patients, after taking gas and having a dream, 
find that for nights afterwards that dream reappears in their 
ordinary sleep. Effects of this kind have not, we believe, 
ever been recorded in connexion with the more powerful 
anesthetics. Dr. Hadfield made some suggestive comments 
on the action on the brain of nitrous oxide in a paper 
recently read before the Portsmouth branch of the British 
Medical Association. He refers to sensations experienced 
after having gas, administered to him by an expert, which 
are not met with after inhaling other anesthetics. 

There is a feeling of having been through an excessive 
and therefore painful strain. The brain has received all the 
pain impulses to a full degree, although unable to react to 
them or to remember them in detail. How else can one 
explain the experience related by Dr. Hadfield? He hada 
tooth extracted under nitrous oxide given by a skilled 
anesthetist. Nothing was felt, but there remained a sensa- 
tion of strain. Weeks later he was sitting reading. There 
was nothing in the book to suggest that extraction, nor had 
he thought of the matter for days. ‘‘Suddenly, for no 
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reason I could discover, I remembered a sharp boring pain 
in my jaw which was immediately referred in my mind to 
the extraction of that particular tooth. There was no doubt 
about it, I was remembering the pain that I had uncon- 
sciously felt when the tooth was extracted some weeks be- 
fore. My subconscious mind had received that very definite 
painful impression, and in some inscrutable manner had 
suddenly turned it up weeks later.’’ 

There is a most suggestive similarity between this 
experience and a phenomenon that has often been produced 
in association with hypnosis. During the hypnotic state a 
suggestion is made to the subject that at a cerain hour on 
some date in the far future he will carry out a particular 
action. The patient is then awakened. Long after, when 
that hour mentioned to him in his hypnosis arrives, he 
automatically performs the suggested action, no matter how 
incongruous the place or time. 
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THIS MYSTERIOUS pH 
By W. N. Kemp, M.D., Vancouver, British Columbia. 


FTER several years of vague wondering in regard to 

the exact meaning of the constantly occurring symbol, 
“‘bH’’, the writer decided to delve for himself into the 
hitherto uncertain significance of this mysterious PH. The 
following is the result, and it is offered with the hope that 
it may be of value to those of my colleagues to whom pH 
continues to be a mystery. 

In the first place, let us note that the abbreviation, pH, 
is not synonymous with the term ‘‘hydrogen ion concentra- 
tion’. For the latter cH is the correct abbreviation. On 
the other hand, #H is a symbol or exponent which expresses 
the degree of hydrogen ion concentration. 

Before one attempts to unravel pH and its connotations, 
it is necessary to review certain fundamentals in mathematics 
and chemistry. I refer to the principle of logarithms, the 
dissociation theory and the law of mass action. 

A logarithm (log.) is the power to which we must raise 
a given base to produce a given number. Thus, suppose 
we choose Io as our base, we can say that 2 is the logarithm 
of 100 because we must raise 10 to the second power to 
produce roo. Likewise 3 is the logarithm of 1,000 because 
one must raise ro to the third power to produce 1,000 
(zo equals 1,000). The log. of 10,000 would be 4, and so 
on. The base of the universally used Common system of 
logarithms is 10. Hence we can modify our definition to 
read: A logarithm is the power to which we must raise 
the base 10 in order to produce a given number. 

It is apparent that the logs. of such numbers as I00, 
1,000, 10,000, etc., are easy to detect. Suppose we take 
such a number as 300. Here the difficulty of finding its log. 
is apparent. We have seen that 10* is 100 and 10° is 1,000; 
therefore the number 300, which lies between 100 and 1,000, 
must have a log. which lies between the logs. of 100 and 
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1,000, namely between 2 and 3. Reference to a table of 
logarithms shows that the log. of 300 is 2.4771. In other 
words, if we raised 10 to the 2.4771th power the product 
would be 300. 


The whole number in a logarithm (i.e., 2 in the above 
example) is called the characteristic; the decimal part of 
the log. (i.e., the .4771) is called the mantissa. The charac- 
teristic is always one less than the number of places that 
there’ are to the left of the decimal point in the given 
number. Since the characteristic is so easily determined, it 
is always omitted from the logarithmic tables, the mantissa 
(decimal part) being the only part that the tables need 
include. 


It follows that every number has a logarithm no matter 
how large or how small that number may be. That is to 
say, every number can be produced by raising 10 to some 
power, and this power is the logarithm of the number. 
Mathematicians have carefully worked out and tabulated 
the logarithm of every number, and by reference to these 
tables we can find the log. corresponding to any given 
number. Conversely, having been given the log., one can 
calculate the number of which it is the logarithm. The latter 
is called the anti-logarithm. For example, suppose we are 
given the log. 3.6201. On reference to our table of logarithms 
we see that the mantissa, 0.6201, corresponds to the number 
417. The characteristic 3 tells us that we must have 4 
places to the left of the decimal point. Therefore, 3.6201 is 
the log. of the number 4170.0. 


In regard to the disassociation hypothesis it has been 
observed that the ability to conduct a current of electricity 
varies with different solutions. Arrhenius, the celebrated 
Swedish chemist, formulated the hypothesis that the con- 
ductivity depends on the splitting of molecules into two or 
more portions of ‘‘ions’’, each of which carries a positive 
or negative electric charge (cation and anion, respectively) ; 
that it is only when such dissociation occurs that the electric 
current can be conducted through the solution, the ions serv- 
ing as carriers of the electric current. When sodium 
chloride, for example, is dissolved in water it splits into Na 
(sodium, the cation) carrying a positive charge, and into Cl 
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(chlorine, the anion) carrying a negative charge, or, as it 
- 
is usually written, into Na and Cl. Similarly, hydrochloric 


acid, HCl, breaks up into mi and Cl. On the other hand, 
when sugar is dissolved in water, the molecules remain un- 
broken and no electric charges are set free. This matter of 
dissociation will be dealt with in greater detail later in the 
paper. 

The law of mass action must be briefly discussed before 
we can plunge into our main subject. In every reversible 
chemical reaction the ratio of the product of the concen- 
trations of the reacting substances on the one side of the 
equation to that of the product of the concentration of the 
substances on the other side is constant. That is, if two 
substances a and b react to form two other substances c and 
d, then (the parentheses indicate gram-molecular weights) . 


(a) + (6)==(c) + (d) 
and 


(a) x (0) 
(c) x (d) 


With this brief review of logarithms, the dissociation 
hypothesis and the law of mass action, we will now consider 
the matter in hand, hydrogen ion concentration and pH. 

All acids have one property in common in that they all 
contain the element hydrogen. When an acid becomes 
neutralised it is this element, hydrogen, which is replaced by 
some other cation. Evidently, then, the strength of an acid 
is proportional to the number of displaceable hydrogen (H) 
atoms (or ions) which it contains. Other hydrogen atoms 
present may be so bound up in the molecule that they do 
not become displaced when an alkali is mixed with the 
acid. For example, in the case of organic acids such as 
acetic, CH,COOH, it is only the H atom attached to the 
COO group that is replaceable. 

Accordingly, it is possible to prepare for every acid a 
solution of standard strength which will have the same 
neutralising power as a similar solution of any other acid. 
That is, the same volume of solution must be required in 
each case to neutralise a given quantity of alkali, the point 
of neutralisation being judged by colour changes in suitable 


= K (a constant). 
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indicators. As a standard, a gram-molecular solution (the 
molecular weight in grams in one litre of water) of an acid 
with only one displaceable H ion, as hydrochloric acid 
(HCl), is chosen. This is called a normal acid. The gram- 
molecular weight of such an acid in one litre of water con- 
stitutes a normal acid solution. 

Similarly, alkaline solutions can be prepared, a normal 
alkali being one which exactly corresponds in strength with 
a normal acid; that is to say, it can exactly neutralise it. 
The characteristic of alkalies is that they produce in solution 
hydroxyl (OH) ions. Therefore the process of neutralisation 
must consist of the union of the H ions of the acid with the 
OH ions of the alkali to form water: 


KOH + HCI=KCl + HOH (or 


Normal solutions of alkalies can be prepared by dissolving 
in one litre of water such quantities of alkali (in grams) as 
will yield the OH ions required to react with the available 
H ions in normal acid solutions. 

According to the foregoing method of titration, a normal 
solution of a powerful mineral acid such as hydrochloric 
is no stronger than a normal solution of a weak acid such 
as acetic. It requires no fewer c.c.’s of normal alkali to 
neutralise it. But the normal solution of the mineral acid is 
more acid to the taste, is more toxic, dissolves metals more 
readily, and in all its other chemical and physiological pro- 
perties acts more quickly than the weak acid. Therefore, 
the titrable acidity or alkalinity cannot express the real 
strength of the acid or alkali, nor the actual degree of its 
acidity or alkalinity. 

It is here that the dissociation hypothesis aids us. It 
suggests that the degree to which the acid becomes dissoci- 
ated into H ions will determine its real strength. 

The problem is, how to measure this H-ion dissociation ? 
This measurement has been rendered possible by the appli- 
cation of the principles of mass action and electromotive 
force. 

As a standard of neutrality pure water is chosen. How 
can the laws of mass action and electromotive force be 
a to enable us to determine the H-ion concentration 

cH)? 
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It has been stated that chemically pure water is incap- 
able of conducting the electric current. This is not strictly 
true, however, for it conducts it to a very slight degree. 
According to the dissociation hypothesis, it must, therefore, 
be represented as containing molecules of H:O and ions 
of H and OH. According to the law of mass action a balance 
must exist between the molecules and the ions, which can 


be represented thus: H+OH=—HOH or =K. 


Since the concentration of H and OH is infinitesimally 
small, there must always be such an overwhelming prepon- 
derance of HOH molecules that no changes in the concen- 
tration of H or OH ions will be capable of appreciably 
affecting the amount of water present. May I restate this in 
another way (and it is the hardest part of the theory of 
cH). The concentration of H and OH ions is so exceedingly 
minute in any definite volume of water that even if one 
could increase one hundred thousandfold the concentration 
of H and OH ions there would be no appreciable diminution 
in the quantity of water present. It is as if one were con- 
sidering the distance of some far off star in terms of light 
years. The side of the earth that happened to face the 
distant star at the time is really closer by 8,000 miles as 
compared to the opposite side of the earth. But this dis- 
tance is so comparatively small that it is disregarded entirely. 
Similarly the quantity of HOH present as water is so 
astronomically great in comparison to the quantity of H 
and OH ions present in any given volume of water that the 
latter can be considered without reference to the former. 


Hence, with regard to the equation oa ba =K, the 
2 


denominator can be disregarded entirely and the equation 
be simplified to read (H) x (OH)=K. 

If, then. we know the value of K, it will only be neces- 
sary to measure the concentration of either H or OH in order 
to express in numerical terms the reaction of the solution. It 
has been found that the value of K is ! 

100,000,000,000,000. 
_ The common method of expressing such a fraction as 
this is by the symbol 1 x 10-, wherein 1 is the numerator 
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and 10-™ represents the number of ciphers in the denomin- 
ator (i.e., the number of times the numerator is divided by 
to). Accordingly, we find that K equals 1 x 10-™. 

Since the concentration of H and OH are necessarily 
equal in pure water, it follows that either (H) or (OH) is 
equal to one-half of K or 1x10~7 (the square root of K 
obtained by halving the exponent -14). That is to say, 
that water contains approximately 1 gram-mol each of H 
and OH ions in 1x10’ or 10,000,000 litres. The gram- 
molecular weights of H and OH being 1 and 17 respectively, 
we can say that 10,000,000 litres of water contain I gram 
of H ions and 17 grams of OH ions. 

A consequence of the above finding is that no matter 
how much the concentration of either ion is increased by 
adding another substance, the solution must still contain 
some of the other ions. Thus in acid solutions the concen- 
tration of H must increase and the concentration of OH 
must decrease in such proportion that the two multiplied 
together equals 1x 10-. Therefore the H-ion concentration 
expression can be used to indicate the reaction of neutral, 
acid or alkaline solutions. 

In the place of water let us now consider decinormal 
hydrochloric acid (0.1 N HCl), meaning, of course, a solu- 
tion of hydrochloric acid containing one-tenth of the mole- 
cular weight in grams of hydrochloric acid dissolved in 1 
litre of water. At this dilution HCl is 91 per cent dissoci- 
ated, and therefore H-ion concentration will be gr per cent 
of normal, or 0.091 normal, or normal, or in mathe- 
matical notation, 9.I x 10-? normal. 

To avoid the necessity of having to use several figures, 
such as “‘cH is 9.1 x 10-?N,”’ to express the H-ion concen- 
tration, Sorensen has suggested that the logarithmic prin- 
ciple be utilised to express H-ion concentration in terms of 
one figure. Thus, according to this method of simplification, 
having found that the log. of 9.1 is 0.96, we can rewrite 
the above equation in this manner: 

cH=9.1 x 10-?N. 
or 
cH=10" x 10-°N. 
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As we noted in the early discussion of logarithms, this equa- 
tion can be further simplified by adding the exponents of 
the common base 10. Hence: 


cH=10%t(-?) 
or 

cH=10"'™ 
or 

pH=1.04 


When the exponent expressing the H-ion concentration is 
actually given, such as 1.04, it is correct to use the abbre- 
viation pH instead of cH. The negative sign is always 
omitted. 

If the fH is given it requires only a reversal of the 
mathematical processes outlined above in order to express 
H-ion concentration in terms of gram-mols. of H ion per 
litre of solution. Thus, if we wish to express cH in ordinary 
notation one simply takes the difference between the given 
pH and the next highest whole number and find the anti- 
logarithm of this difference. This number (the anti-log.) is 
made the numerator of the fraction and ‘‘the next highest 
whole number’’ indicates the power of ten which is to be 
the denominator of the fraction in question. For example, 
if pH’ is given and we wish to express its meaning in 
terms of H-ion concentration in simple notation, we should 
subtract 7.45 from 8 (the next highest whole number and 
the difference is found to be 0.55., From our previous dis- 
cussion we recall that this is a logarithm of which we now 
proceed to find the anti-logarithm (from the tables). The 
anti-log of 0.55 is 3.55. Therefore, applying the rule we 
find that: 

cH=3.55x 107° N 
or 
3-55 
100,000,000 


or 
cH=0.0000000355 N. 


In other words, the H-ion concentration is 3.55 gram-mols. 
of H ions in one hundred million litres of fluid. 
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In order to visualise in more concrete images the actual 
meaning of any given fH it is suggested that one keep in 
the back of one’s head, as it were, the following concepts: 


A pH of 1 (1.04 is really the lowest pH) indicates an 
acidity of—5 normal; a pH of 3 indicates an acidity of - 


normal; a pH of 6 indicates an acidity of 7000000 normal, 
while ~H7 indicates absolute neutrality or an acidity of 
— + ___normal. It is interesting to note here that such 
10,000,000 


an H-ion concentration is incompatible with life, indicating 
as it does an extreme degree of clinical ‘‘acidosis’’. When 
one recalls that the ‘‘next highest whole number’, i.e., 
next highest to the one given as H, tells us the number of 
ciphers in the number expressing litres of fluid in which 
there occur less than ten gram-mols. of hydrogen ions. 
The cH of the circulating blood is naturally of greatest 
interest to us. The law of the constancy of the blood cH 
is even more rigid than the immutability of the legendary 
Laws of the Medes and Persians. The usual variation in 
blood #H in health is from 7.3 to 7.5 with pH’ and pH"* 
as the limits compatible with life. When cH increases, as 
pH" indicates, coma and death from acidosis is imminent; 
when cH diminishes as pH"* indicates, death from alkalosis 
(following clinical tetany) occurs. So we see that, although 
we speak glibly of acidosis and alkalosis in our clinical work, 
it is astonishing to realise that, as Rowntree aptly phrased 
it, clinical acidosis indicates an ‘‘acidity’’ of distilled water, 
while clinical alkalosis implies an alkalinity of tap water ! 
May I offer one or two additional concrete visualisations 
of the real meaning of cH. We have noted that a 6H of 
7.45 (a normal blood fH) indicates the presence of 3.55 
grams of H ions in 100,000,000 litres or one gram in 28 
million litres. One scarcely realises that 28 million litres 
of water is equivalent to 6.16 million Imperial gallons, or 
sufficient water to cover one acre to a depth of 22.6 feet. A 
standard sprinkling cart holds 500 Imperial gallons. It 
would require 12,320 carts, or a caravan of sprinkling carts 
55 miles in length to transport all this water in which (the 
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pH being 7.45) there is to be found one gram of hydrogen 
ions. If one could imagine (as another writer has sug- 
gested) the effect of diluting 4.5 c.c. of whisky in this large 
quantity of water one would get a comparative conception 
of the dilution of the hydrogen ions in normal human blood. 
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THE DIPLOMA IN ANASTHETICS 


O the list of names of those who have received the 

diploma without examination, under the regulation 
providing for this, we have to add the names of C. H. 
Budd, M.C., T.D., M.B., of Cambridge, and J. Phillips, 
M.B., B.S., of Newcastle-on-Tyne, which were inadver- 
tently omitted from our previous publications of those to 
whom the diploma had been granted. We offer our 
apologies for delay to these gentlemen, but as the names of 
those receiving the diploma without examination appear 
only spasmodically in the medical press they are easily 
missed. In future we hope to be kept informed by the 
Secretary to the Examining Board and thus guard against 
any omissions. 
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THE ASSOCIATION OF ANASSTHETISTS OF 
GREAT BRITAIN AND IRELAND 


HE Annual General Meeting on October 30th, which 

was held in the rooms of the Medical Society of London, 
showed the Association to be in a flourishing condition. Its 
membership is within a few of the 150 to which it is limited, 
and the meeting with one accord added an Honorary 
Member in the person of Lord Nuffield, who had notified 
the President of his great pleasure in accepting that honour 
when told that the Council of the Association had unani- 
mously expressed its desire to offer it. 

Eight new members were elected after a ballot. The 
Treasurer’s report, showing a most satisfactory financial 
condition, was received and the Council’s report for the 
year was passed. It was stated that as yet it was too early 
to draw any conclusions with regard to the answers sent in 
by hospital authorities in reply to the Association’s letter. 
This had reached hospitals only in the late summer, and 
many replies were yet to be received. The letter is a wide 
appeal to hospital authorities in order to secure better con- 
ditions for anesthetists attached to these institutions. It 
points out present defects pecuniary and otherwise in anzs- 
thetists’ positions generally, and suggests measures for the 
improvement of these. The letter has been sent also to the 
Medical School Committees of those hospitals to which 
Medical Schools are attached. The Association’s effort is 
an ambitious one, but we are convinced that its aim is just 
and indeed necessary, and that in some way or other hos- 
pitals will in future be obliged to take steps in accordance 
with the requirements suggested by the letter. 

The report alluded to the success of the Diploma in 
Anesthetics, as demonstrated by the large number of can- 
didates at each examination hitherto, to the work which had 
been done in connection with the Departmental Committee 
on Coroners Law, with University units at hospitals, and 
with teaching of pupil midwives. The latter is still under 
consideration, as well as the important question of anzs- 
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thetists’ remuneration in connection with operations done 
for patients in pay wards of hospitals. 

A sub-committee had been set up by the Council to 
inquire fully into the present arrangements at various hos- 
pitals, and if possible to make suggestions on broad lines 
which would ensure due recognition of the anesthetist’s 
services in connection with this particular class of patient. 

A lively discussion took place over the Central Mid- 
wives Board’s published conditions for the granting of 
certificates in anesthetics to pupil midwives. The opinion 
was strongly expressed that the Board should itself lay 
down definite regulations as to the instruction necessary, 
and not as it is apparently doing, leave it to a number of 
different hospitals each to make its own arrangements for 
training and for granting certificates. It will be remem- 
bered that the College of Obstetricians and Gynecologists 
has formulated a scheme which has received the warm 
approval of the Association. The Central Midwives Board 
would, it appears, be well advised to act on the lines of that 
scheme. 

Great regret was expressed at the absence from the 
meeting through illness of the Association’s Secretary, Dr. 
H. W. Featherstone. It is hoped that he will be able to 
resume his duties in the near future. In the meantime they 
are being admirably carried out by Dr. C. H. Hadfield, 
who officiated at the meeting. 

The following officers were elected for the coming year: 
President, Dr. J. Blomfield, St. George’s; Vice-President, 
Dr. C. F. Hadfield, St. Bartholomew’s; Hon. Secretary, 
Dr. H. W. Featherstone, Birmingham; Hon. Treasurer, 
Dr. Mennell, St. Thomas’s. 

Members of Council to replace those who retire under 
Rule 6: Dr. J. Beckett, Dublin; Dr. J. H. T. Challis, 
London Hospital; Dr. W. J. Phillips, Newcastle; Dr. H. N. 
Webber, University College Hospital. 

Ordinary Members: Dr. R. A. Beaver, Dreadnought 
Hospital, etc.; Dr. J. P. Hope, Sheffield; Dr. J. M. 
Hunter, Brompton Hospital, etc.; Dr. O. L.. Carden Sibley, 
West London Hospital, etc.; Dr. H. L. Willey, Sheffield 
Royal Hospital. 
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DR. RALPH M. WATERS’ VISIT TO LONDON. 


HOSE anesthetists in London who are not yet familiar 

with the ‘‘closed circuit’? system of administering 
anesthetics were given capital opportunities of studying it 
at the hands of a master this autumn. Dr. Ralph M. 
Waters’ work on this subject is probably well known to our 
readers. If not actually the originator of the carbon-dioxide 
absorption method at any rate he has done more than any 
other man to work out the details which are necessary on 
physiological and on clinical grounds to ensure its success. 
Dr. Waters demonstrated his method and gave lectures both 
at the Cancer Hospital and at University College Hospital. 
At the latter institution he first gave an account in the 
Medical School of the method of instruction which he has 
instituted at Madison, and explained the use of the charts 
which play so important a part in his system of student 
instruction. Later he showed his closed circuit method at work 
during two abdominal operations. At the Section of Anzs- 
thetics of the Royal Society of Medicine on October 2nd 
Dr. Waters read a paper on ‘‘Carbon-dioxide absorption 
from anesthetic mixtures.’’ He related the history of the 
process and stated that to Professor Dennis Jackson, of 
Cincinatti, belongs the credit for first applying the principle 
to anzsthetic technique. Much stress was laid on the im- 
portance of securing the right kind of soda-lime as absorbent 
and on being scrupulously careful of the size, shape and 
construction of the containers used. Dr. Waters pointed 
out that he had arrived at his present conclusions on these 
points only after much experiment and trial, and that he 
did not think his method was to be justly estimated unless 
his apparatus was exactly copied in every detail when the 
method was put into use. He has found his present 
apparatus and technique satisfactory in over 20,000 
administrations. The three essentials are: (1) Completely 
free airway, (2) apparatus absolutely without leak, (3) 
proper mechanical construction to avoid resistance to breath- 
ing while permitting sufficient contact of atmosphere with 
alkali completely to remove carbon-dioxide from the in- 
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spired gases. This implies all possible elimination of dead 
space or rebreathing. 

Dr. Waters was elected with acclamation an Honorary 
Member of the Section, in token of which the President, 
Dr. Langton Hewer, presented him with a scroll. 
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ABSTRACTS. 


‘“‘Pentothal, a new intravenous aneasthetic.’?’ K. M. HEARD 
in Canadian Med, Assoc. Journ., August 1936, p. 628. 


If this new drug in further use confirms the good results 
described by Heard for the 60 patients forming the basis 
of his article then a most valuable addition will have been 
made to the anzsthetist’s list of agents. This new bar- 
biturate is sodium ethyl (/-methyl butyl) thiobarbiturate, a 
slightly yellow crystalline powder, rapidly soluble in dis- 
tilled water making a solution with garlic-like smell. 
Ampoules containing 1.0 gr. of the powder are applied to 
provide a 10 per cent solution with 10 c.c. distilled water 
or saline. Lundy and Hall have already published details 
of 700 cases without accident, and Waters, at Wisconsin, 
has investigated the action of pentothal on animals when 
given by mouth, rectum, and vein. It is primarily a res- 
piratory depressant with no direct action on the heart. The 
minimum lethal dose was twice that needed for satisfactory 
anesthesia. In Heard’s series twenty different surgeons 
operated with pentothal alone. All but one were enthusi- 
astic. There was only one failure to produce full relaxation, 
a very robust man, operated on for piles. The desirable 
limit of time is stated to be about 30 minutes. For opera- 
tions much beyond this it is stated that ‘‘operating condi- 
tions will probably remain satisfactory, but the dose re- 
quired will almost certainly be followed by delayed or rest- 
less recovery, with added risk of later organic damage. 
The youngest patient was 14 and the oldest 76 years. The 
twitching during induction, so often a nuisance with evipan, 
is very mild. The action of pentothal is extremely rapid. 
The drug must be given in fractional doses, the needle being 
left in the vein and more added from time to time. It is 
impossible to obtain good anesthesia by a fixed dose 
injected at one time. Large doses can be tolerated if 
given in divided amounts. There has been no attempt to 
determine the dose by bodyweight, but when this was 
worked out afterwards it appeared that in 55 per cent of 
the cases good anesthesia was obtained by 9 mg. per kilo 
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of bodyweight; in dogs the minimum fatal dose was 35 mg. 
per kilo. The author recommends the use of no other 
sedative or narcotic in association with pentothal. His usual 
technique is to inject 3 c.c. rapidly (in from 7 to 15 seconds) 
and then to wait 45 seconds. The patient is then usually 
asleep. Relaxation comes on more slowly, and if it is 
insufficient at the end of one minute, another I c.c. is given 
in ro seconds, followed by a pause of 20 seconds. This 
technique gave complete relaxation in two-thirds of the 
patients and allowed incision in one-and-a-half minutes 
from the start. In patients of poor type the initial injection 
should be only 2 c.c. In the robust or difficult subjects 
sleep may not come on till 4 c.c. have been given. It is 
important to pause for nearly half a minute after each 
additional c.c. since the cumulative effect may appear sud- 
denly. Relaxation of the jaw goes hand in hand with that 
of the abdomen and offers a good guide to the plane of 
anesthesia. Changes in the eye are not so reliable, but a 
wide pupil with fixed ball means overdosage. The respira- 
tions will then have become slow and shallow. If dangerous 
depression arises coramine and oxygen would be the best 
restorative agents. Recovery is not so rapid as after ‘‘gas’’ 
but is more pleasant. Vomiting occurred only twice and 
both patients had eaten just before operation. Generally 
after about 15 minutes the patient opens his eyes, gradually 
finds his bearings, and is fully conscious at the end of half- 
an-hour or so. There is a period of inco-ordination lasting 
for another one to two hours making it inadvisable for a 
patient to be allowed to relax before that time has passed. 
Consequently pentothal is excellent for a short operation in 
the patient’s home but not in the doctor’s surgery. 

Blood chemistry was undertaken in 13 patients and 
points to little systemic damage, but further experiments 
and clinical observations are needed to determine the harm- 
lessness of the drug. The article illustrates the author’s 
special device for facilitating fractional intravenous injection 
into a fixed arm. 


“The circulation in spinal anesthesia.”’ O. S. SCHUBERTH in 
Acta Chi. Scand., vol. \xxviii, sup. 43. 


The exact causation of those symptoms of shock which 
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not uncommonly accompany endothecal anesthesia some 
I5 minutes after injection has never been proved beyond 
doubt. Whether, indeed, the phenomenon is really com- 
parable with the conditions ordinarily described as shock 
is in itself denied by some authorities. Before endeavour- 
ing to demonstrate the real cause of the phenomenon 
Schiiberth discusses shortly what is meant by the term 
‘“‘shock’’ and pins it down to ‘‘peripheral circulatory insuffi- 
ciency’’. This he regards as the essential feature of shock 
and collapse, after a brief review of the various interpreta- 
tions given by different authorities to these terms. Having 
then cleared the ground the author describes laboratory and 
clinical experiments devised to ascertain how the circulatory 
deficiency sometimes present after endothecal injection 
comes about. The investigation falls into two parts, firstly 
that which seeks to show how certain factors of the circula- 
tion are affected by spinal anesthesia, and the second to 
show to what degree paresis of intercostal nerves affects 
pulmonary ventilation and how much or little importance 
this has as a cause of the fall in blood-pressure. With 
regard to the latter we may say at once that the author 
concludes that there is no support for the opinion that the 
fall in blood-pressure is secondary to intercostal paresis. 
He finds that the tidal air in spinal anesthesia (in rabbits) 
encompassing the greater part of the thoracic cord is sub- 
jected to no change owing to paresis of intercostal muscles. 
With regard to the circulatory condition Schiiberth holds 
that this is to be considered as shock, but a shock different 
from most other kinds by reason of the fact that it is not 
accompanied by a decrease in the blood-volume. The circu- 
lating blood-volume (plasma volume and red-cell volume) 
suffers no change in connection with spinal anesthesia in 
rabbit and cat. The cardiac output is, however, decreased. 
It is well to note that the investigations concerning circulat- 
ing blood-volume were carried out on animals only. 


“Cyclopropane as an anesthetic for diabetic patients.’’ 
W. B. NeErr in Canad. Med. Assoc. Journ., July 1936, 
Pp. 57+. 

The author made blood-sugar determinations and 
analyses of the carbon-dioxide combining power of the 
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plasma in 30 patients suffering from diabetes who had 
undergone various intra- or extra-abdominal operations. 
The average rise of blood-sugar was only 7 mg. per cent 
and the decrease in carbon-dioxide combining power of the 
plasma was only slight. Neff finds that cyclopropane com- 
pares most favourably with nitrous oxide or with spinal 
methods for the production of anesthesia in controlled 
diabetics. He advocates preliminary use of small doses of 
morphia and scopolamine, a sixth or eighth of a grain the 
former with one-hundredth of a grain of the latter. He 
believes that vomiting after cyclopropane is reduced by 
giving Bourne’s buffer phosphate solution immediately 
after return of consciousness. 


“Influence of general anesthetics on blood cholesterin 
content.’” K. Maruta in Tohoku Journ. Exper. Med., 
Vol. xxviii, No. 6, pp. 479+. 

The author notes that Mahler reported increase in blood- 
cholestrin in patients operated on under ether, but not if 
insulin was injected several hours before the anesthesia. 
His own experience led him to conclude that the increase 
was to be seen next day after an ether drop narcosis of an 
hour, but not if the narcosis were less than half an hour. 
Simple drop methods of anesthesia appeared to have more 
effect on cholesterin blood-content than others. After chloro- 
form anesthesia the increase of cholesterin in the blood is 
much more pronounced; the reticulo-endothelial system, 
especially the liver, plays a great part in determining this 
result. With avertin the cholesterin content varied within 
physiological limits if the dose were less than 0.25 c.c. per 
kilo. 


‘Controllable spinal anesthesia.’’ H. G. in Schmer: 

Narkose u. Anes., April 1936, pp. 26+. 

After experimenting with coloured solutions in glass 
tubes the author carried out a method which he has found 
efficient in over 500 cases. The essential feature of the 
process which he recommends is the introduction into the 
spinal canal, after injecting the required amount of novocain 
solution, of a quantity of 2 per cent saline solution. The 
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amount of each vary according to the desired height of 
anesthesia. Both injections are made through the same 
cannula introduced between the third and fourth lumbar 
spines. According to Eade the anesthetic solution is 
localised between the heavier saline and the lighter cerebro- 
spinal fluid at a site determined by the amounts injected. 
The article gives the figures for the amounts necessary to 
attain various heights of anesthesia. 


“Spinal anesthesia and headache.’’ W. BACKER-GRONDAHL 
in Schmerz, Narkose u. Anes., October 1936, pp. 113-12I. 


The much-debated causation of headache after spinal 
injection has been thoroughly investigated by the author in 
a series of 2,000 administrations. He discusses and dismisses 
on the evidence most of the theories which have been 
advanced to explain this troublesome symptom. Particularly 
he disproves the probability of its being due to leakage of 
cerebrospinal fluid at the site of the puncture, for in his many 
cases the size of the needle used to make the puncture did not 
bear in any way on the appearance or non-appearance of 
headache afterwards. The author believes that the headache 
is dependent on instability of the nervous system in the 
persons affected and is a phenomenon of nervous reflex. It 
may be remarked that many anesthetists have before now 
pointed out the ‘‘nervous’’ nature of this phenomenon and 
how the presence of one patient thus afflicted in the head is 
prone to lead to the appearance of another, and how the 
headache is often “‘suggested’’. 

Backer-Gréndahl divides his patients into age-groups 
15 to 25, 25 to 40, 40 to 55 and those over this age. He finds 
that in the two first age-groups, the young ones, headache 
is almost twice as common as it is in the older subjects; 
moreover, women suffered more often and more severely 
than men. He did not find that the agent used had any 
influence on the occurrence or not of headache, neither did 
the nature or severity of the operation. ‘‘The symptom is 
a characteristic reaction of the individual, depending on an 
instability of the vegetative nervous system.”’ 
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“The danger of evipan narcosis.’” W. NIEDERLAND in 
Schmerz, Narkose u. Anes., October 1936, p. 137. 


The author is of opinion that the risk of evipan has 
hitherto been greatly underestimated. He alludes to 15 
deaths and 50 non-fatal but undesirable complications of 
which he has obtained the records. The view that there are 
no contra-indications to the administration of evipan must, he 
says, be abandoned. Inflammatory conditions of the mouth 
and of the neck have proved, he says, to be most dangerous 
states in which to give evipan, and he quotes fatalities in 
support of this opinion. Bronchial asthma and disturbance 
of the liver function are also, in his opinion, serious obstacles 
to the safe administration of evipan. 

It is interesting to observe that in the same number of 
Schmerz, Narkose u. Anesthesia C. J. Storm and H. A. Bor 
have a long article dealing with prolonged administration of 
evipan in dental surgery, and record 35 major operations 
on the mouth and jaw successfully performed under this 
anesthetic. They rely on extreme slowness of injection (not 
more than one c.c. per minute), and say that close watch 
must be kept on the breathing, which gives the first indica- 
tions of overdose. 
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CORRESPONDENCE 


Tue Late Dr. E. J. CHAMBERS. 


Dear Sir,—I hope it is not too late to express my regret 
at the death of Dr. E. J. Chambers, of Doncaster, on 
September 4th, at the age of 59 years. 

He was trained at the Westminster Hospital, and when 
a house physician there showed such promise as an anes- 
thetist that he was pressed to specialise at the beginning of 
his career. He chose general practice, however, and after 
starting in Doncaster in 1908, soon became both popular 
and hard worked. 

During the Great War he served as a medical officer 
with the 6th South Lancashires, and was at Suvla in 1916, 
and later with the Kut Relief Force, taking up general 
practice again on his return. 

It was not until in 1926 a heart attack left his health 
gravely impaired that he gave up the strenuous life of a 
general practitioner and decided to specialise. He visited 
the United States, studying varieties of anzsthetic practice, 
and came back a convinced and enthusiastic disciple of 
E. I. McKesson. His was the third McKesson machine to 
be brought into this country, and that so many have fol- 
lowed it is in a large measure due to his advocacy and 
demonstrations. He was Hon. Anesthetist at the Rotherham 
and Doncaster Hospitals, and in spite of frequent attacks 
of disabling pain he persevered for ten years in his work, 
becoming widely known for his skill in desperate cases, and 
his kindliness in dealing with the nervous. I have seen him 
give a successful induction to a terrified little girl who would 
only take it sitting up with her arms round him. He had 
a gift for making friends, with his generosity and humour 
and gentleness, but amongst those surgeons who required 
the last degrees of relaxation, his candid remarks made him 
less popular. He was always ready to give his help where 
it was needed, and when two years ago he fought and won 
his election to the Doncaster Town Council it was the votes 


2 

> 
} 
f 
; 
| 


44 British Journal of Anesthesia 


of his old patients in the general practice who, remembering 
a hundred kindly acts, carried the day. 

For many people his passing has left a gap which cannot 
be filled. We can only try to carry on, remembering his 
teaching and example as an encouragement and inspiration, 
and still valuing the memory of his friendship. 

Sincerely yours, 
B.E.C. 


Apropos of the above letter a correspondent sends us the 
following note :— 

It is almost a century since Dr. John Snow, at the 
Westminster Hospital, became the pioneer specialist in 
anzsthesia. In E. J. Chambers the great old school can 
claim for him a not unworthy follower, both for outspoken- 
ness and devotion to his principles. Snow’s teaching about 
the dangers of chloroform and A.C.E. is not entirely re- 
ceived even after go years, as Dr. Chambers found, when 
he tried so ardently to make converts for a better and safer, 
if not quite so easy, a method. 
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